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(57) Abstract 

of a *222?££f ^XTt^S^jkjs 2* ch r id p, t cpitheliai ceiis ° r brain 

retina, capillary endothelials exposes ^S^^^SSXSr?^™Si^ 8 - ThC Ce " l ™ derived from 1116 
cell line derived from the choroid plexus epithS cdk Ji^! J ^ 3 and 8 P^oprotein. The 

localization of Na* -K* ATPase and foe SSToSrS in SS^SS*™^ SV4 ° ^ T antige " gene and shows the 

N.* ATPase in the apical side. The cell lUSd from the b^™m 3 mono,a y er . * localization of 

larger antigen, the GLUT-1 carrier, thtp-gl™ 

immortalized cells by subculturing cells oUnS from t ^ ' .. P S os P hatas u e Y-glutamyltransferase. A method for establishing 

endothelial cells of the above^^^^'"!^ ^ f 8 .?™^ cells, choroid plexus epithelial cells or brain caoillarv 

and studying for developing n^J^SSS^n^^^^ '? T™ 8 ^ "^i 5 ^ ° r eff,cac y * e ™ f 

at the cellular level. °'agnosis or treatment of diseases relating to nutritional metabolism in retinal tissues and brain 
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'rt^»j^a*<o«2;aijiacDffi^o 

V TffiMate^S&Si'U Na + -K + ATPase&C^GLUT-ltt^afr^iHHiaiSilceft U 
<h # {CTlMJl(apicaD#J(cNa + -K + ATPase*<S^fSo. J^Mf 

ftSHS tc 5 £ J£ cd f£ ft & S ^ i± ^ <DfemJj& ® MSI £3ffll& L/ * ^Ef^ t" 
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jVX<D5-iSTtii&&&l-. th^h'n-7^>f;W0 HPVimB^m&mAL 
SIC ct -o T (i, ^<D#Jft«£S3M U :H bOffiief^ "5 - i? T i/tHitfe^ 

en test u &&m&zntzmmmfa^®&&^Aifcffi*m\<'-c, m*'com- 
unsafe^ 5 - y t Mca^^aiiis© * w-r & -»iss &ttftffljia 

•4rW«LT. Cft^a^S^i{Cj:^^«^^3l^^^^^^ft^' 

; i : (Noble M. et al. (1995) Transgenic 

Research 4, 215-225; Obinata.M. (1997) Genes to Cells 2, 235-244) 0 vi? 
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-?-zzti)<^&tttt4kmm<Dm&izmw£suo<D&m!&g&£m&mft tsA58 

^*ffll&l e ft & © #Jft*ffl lfc £ ffl ^ 5 ^^*<S5* £ ti £ i 9 tz. ^otttl^o CO 

^^l§M^^JtoWrt^^^ilLT2 0©^ft^S^^^oTt ) ^9 X10 6 
^iOfflBa Lfrn&tl-f (Wong H. C. et al. (1987) Invest. Ophthalmol, Visual, 
Sci., 28, 1767-1775). IS^S®^ ? U -— > ^{Cte^cfi© 2 £/CDBBSc*<&gT 

wistc&^-c, x s a&^n's^ id « ^> ^ <z> «?i f^snan . 
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ifcS£9J«. SV40fi£J8g*fe^&£#M*tsA58 05-yT$ilSlfeKffl 

-fs^fi^i U Na + -K + ATPase&y?CLUT-l«il^lfi^*<ailiaKt-^HfiE U ' 
U/c<h^ (c]l'(l'JJ^(api cal)#JiCNa + -K + ATPase#®&^S#ffiBHl&£^S C t £ 

&tz, *fMH«:x SV40fi-&JKg«-3l&&S# tsA58©5-^ TKI* fe^ffl 

* i JV h 7>X7x7 -^£f£^t-S^3tM£*#£ Ci^SItt^ 
gtt£S&gESt*tsA58 ©5-?TffiISMtte^£*AL*: h^Xi^xA^l® 
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X#XHS:^^if^fr^SfE#-f- FERM BP-6507 <!: LTf It^MIIS^t^ 
/j: h 7 > X ^ x - -y ^ ll! i ITU 7 7 h ^^J^ t S C i ^'T i 5 c 

«3£i(fflJI&fc:Ba-f £0 #U<(i> Sgffig'tt SV40 ^.-^TtrCJ^jl^^^^L. 
Na + -K + ATPaseS-a'GLUT-lliiia^^ffl^tc^^L, Ltzt £ JCTMJ 

J^(apical)#J{wNa + -K + ATPase^^-T &m±LMlfclzM-t 2>o C © X o U M jfitfffl 

J3££ LxuB^mmmMm^nm^m^^Ji^Jim^m^mit^:^^ fer 
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m bp-6508 tLx^^ntzmm^MT^-t^^t^-c^^o 

fi*Oiiifii:Ht5. #L< fiMStt SV40 7-^.Ttt*I^** 

31 U 7^'J^7 7 ^-^ r -W^Vh7>^7x7-^Sft^ 

#ItKil5£^l^ftf^ FERM BP-6873 <h UT*.K$^ffllft»*«^t-* 

rattle y K ;i/7 r -f ^-^©ii^^tina^i^it s : t J; 9 
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IS ©IBIS U^i^OWIfcteW^J 
^lEIWu ^^H^OHJfe^J 5 O^jt^fflJia (TR-iBBB2) ©3-OMG >K 
^2iii, *18|O^H^I 1 0 ©^M»a(TR-CSFB3)<DNa + -K + ATPaseCD^M 

u — r - x * +• > n^^* ^ ^-r o 

±<7>^m*±Mfr^frtzmW)Lmwnx*M+ -K + ATPaseRtf GLUT-1 ©SS5ia<*- 
b>tl*o T©-¥*tis if®OSI^^*^lI#JM(apical)#J{CNa + -K + ATPaseri< 

^3i(i, *^©HJteW 1 1 0^«^(TR-C.SFB3)©7 B a V y%mmm& 
B4ili> ^Bflo^lW 1 2 <D^&M(TR-CSFB3)©^n 

SV40©£JKJegt£^&£«fc tsA58©^-^TijtJlii{£^;£L fll^HTx SV40©^ 
Mj££,&(ori) <&^$-tt/c.tsA58ori(-)-2 ffc<D±>f'J AD'N A^ftJPgSI* BamHI 
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T-M3HLT PBR322 i:IAU:/7 7; K pSVtsA58ori (-)-2 (Ohno T. et al., 
Cytotechnology 7, 165-172 (1991)) £^&Ct£^;M§fflrtT-**f;:^fI£ ■£ 5 e 
C©£ 9 fc LTS3SS L/c^ X ~ K£#JI8IMfc BamHl-etUWr L"C<* * 
I^*-r5o LTjf &ftfctsA58 - ^TStJ^it^^^oDNACS, 240b 

p) fc (i N ^ - i> Ttftlgatie^ © 7° O * - > -^rt^Ef Sft^'CODNA £*A 
tW"5 y HcfcKI^ ^©^T©Mfla{c4o^TC©itfe?(tsA58©^-^T 

•e#5 0 #^n/c^^^33~37 0 C^C^%^T 7 ^c^^limtl^^^ v 39 0 C{c4o^T(i 
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/N>?X¥$ji&7& (HBSS) icSMU ML^z^^MiSim^V v Y%m§L-t&o 
T ; l &o JiMS'Sft^fflflSW:.' tsA58 ©^-^TfrClU GLUT-lf|jiilfi#: N " ■K.tfp-ftf 

is WEDTA T-M3®LT^SS^iSM$-t±> M ^^iJD L/c^#^<&*P^.X. BfR 

^asa^w-r-So mbntz&mj&iz^Tftmm&*m\ Na + -r ATPase&t/ 

te^tt^j&tfl Ls ££fCNa + -K + ATPase<bGLUT-l$iii:£S#©fg3^fga6. 
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txsfffii&m (hbss) i:gsu ' a.^t-.ttj^aajfliff^^y h^ism-r&o 

mm^mm - ^nLxmRLtzo 3 m©$m^ ?u— -^/s^friv '*ta£a*& 
©it's was i^=i n— •> u y y£ffl^TJ^K©$BJ^;^£^MUp:© 

o ^J^in^SBBlia^' tsA58 ©7- v TiaH. GLUT-l$lii£S#. &^p-iI&S 
©IMiA^£^,&U-1f-II^^ 

r-^m^m^Lx^mmm^mmx$>^ tm^-t ^> ct^x% w £ 
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b 5 y X v> a. — y V ' =? y h g>fE$£l 
$V40©&gJffi§tt3l$8&^t* tsA58<DDNA£-#AL/c h7>7^s.-?^ 

CD ^Ajtfe?g>^^ , 

"7^D^f>i?x^'> 3 '>tC«SV40©afiJSStt^^S*|c tsA58©DNA£ 
^ L/Co :®DN Ate tsA580^V A D N A&%mMM BamHiTgaSS U pBR3 
22© BamHI«BfifcK:3*AU Sfi I IS^<&SacI I .(c^ LTSV40©^M^i^(ori) 
£4t$c'-r£ ^n(-uC)tDNA^ p — >pSVtsA58or'i(-)-2 (Ohno T. et ah, 
Cytotechnology 7, 165-172 (1991) Fig. i#J&) ^ £>S?£}c£t^f3§5! Lfeo t"*£ 
^ffirt^it*S^X#/c^^X 5 KDNAOpSVtsA58ori(-)-2^$lJpg^ 
BamHI (£?Ba&tt!8) -'t?^^ LrtiSU (lft g.el ; 

•J :/#-*±S!D ^ffl^T^^ ^-^#^#11 L/c5240bp©tsA58 ODNA (Ell 
# DNASfM*) '^y^&flJt) Hi L/Co T2f5--tf&3 (0.6 imi t/lOOmg^;!/ : Ag 
arase ; y >#-1±«) J- =fc t? y^iSStf? L-fcSL -;l< • * ou'afcyl/ 

A fei, jc> > - AstfcWkHSM&fr^ D N A £ IeIJR Ltcc ■ @iR L D NA^T 

E><y7r- (lmM EDTA^r^irlOmM Tris-HCl, pH 7.6)tC»'ft?LT 170//g/mL<£> 
SlDNAl^lfco CODNAM^Affl^^T - (0. lmM EDTASr^fr 

lOmM Tris-HCl, pH 7. 6) U 5 // g/mL <h & J: -5 {Cf&fR LtftAiDNAM^ 

(D >7>7^ x y ? ^ y h <£fFtg 

•7 y h IU^3WS»W^©±SE®-ef3« L/c&Affi D N AMO-7^'^ a ^ > 
x^ ->3 >ttTSSOSf|T^ ^/:o tt/ifc&Lrt:8iB#©-*>f (Wistar) 5 

y bZWVgV'f ? frimffi '(4:00~16:00 "£HJ3H#fig) % fijg23± 2 -SS55± 
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PMS^l (pregnant mare serum gonadotropin; PMSG) ] ^-JitMrtS:-^ % 
©48Btf B mtC75IU/kg <Dfc hm^&m%*m***> .C = ^«S: -f^u-fy 
(human chorionic gonadotropin; hCG)] £i§:-^ LX^mmmm^'n o 
ltt.OPIJgJ-.fc t)^BE*fro/^o hCG &^32B#f£&C^W»3ftK«k.*9 'BiJ##8S*fr 
HP^^KL/Co ^Sffi&.fctflPO^.fCteinKRBjfc (Toyoda Y. and Chang M. C. 
, J. Reprod. FertiL, 36, 9-22 (1974))*«ffl L/c 0 'SUR LfeSttlP* 0. 1% 
\i7 )\,u — ?—M (i/iT : Hyaluronidase TypeI-S)£^MRB^"£37°C N 

5 frfflvBmmm&'tt^mscmii&zBi: i> fcgu mK r b arc aaMitit 

£BfcicU DNAaAi^t ^t^^^tirt '(5X C0 2 -95X 37 6 C, fig 

5fnS£) (d«#L/Co C Oil: LTWLf: 7 7 h f tti©«tif ic D N AI 
S^ALfcc &A3ifFLfc228 <@©|fF£ 9 E©{R«K#*6 LT&g£-£80E© 
IfF^Sfco y h-.cD^A{i. ll?LS^{cifMLT^fcm<fcDll 

«LfcDNA* PCRji»cJ:t)*Jfe. HtE?^-*-: tsA58-lA, 5' -TCCTAATGTGC 
AGTCAGGTG-3V(1365~1384^&MI^), tsA58-lB, 5' -ATGACGAGCTTTGGCACTTG-3 

' (1571 ~i59osi$&tc*i^) 3 tfzo ^<Dmm. ^B=¥-(DmA^mibtz2o^ m 

-f S12fit$*T?£#Lfcll5V ><D yx^x-y * -5 v h Gift 5 l'*; #07- 
2, #07-5, #09-6, #12-3, #19-5, it 5 >f V : #09-7, #11-6, #12-5, #12-7, #1 
8-5, #19-8) £#fc 0 .:n5>OG,o -BftO K7>X^i--^7>y h t tf 4 X ^ 
-7>y F^i2Ul7 7 ^>^©27^> (#07-2, #07-5) <t «t 7 t > ^ 
-CD 3 > (#09-7, #11-6, #l9-8)(Cfel>T^1tftJ^^Oa{K^©fe^^?t 
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mmfr*<Dmm^mit&^ft]kMf&(Dftmi. Greenwood©^& (Greenwood J. ( 
1992) J. Neurpimmun. , 39, 123-132)£&£ Lt^o/: 0 Ulfeffl 1 t> tltz 
SV40©^jgi^te^^fl&tsA58 h^>X^ 
^.y^.y h (IE) £ J9lg5££$tti L/Co. ? ';->^>"f-rtT^K^L/zP^ 
ffllf?tf7& (lOmM Hepes, lOOU/mL benzylpenic.il 1 in potassium, 100// g/mL strep 
tomycin sulfate, 0. 5% V i/tfRffiT ^7 i >£#£;HBSS) TMtfi LfcSBE£<£ «fc < 
afe&Lrt:^ ^J^IM^iZJ^^K 1 ~2mm 3 . Jc«jL/Co *ffl#JL /c#I2& 

£r 1 mLffl^-'<-M-r"7 a >$M^4 r ^'i'lF- (WHEATON *±i$D {Ci& U 1 mL© 
tK^L/c^^^©^^^-. 4 007 y-/^^ >©* ho-^^HM* 
t^tYXLTXT'J-^o lfS>*tfcX7 U (600g, 4 °C 

) LT^P-y h^#^o li^ttfc^U-y b- £ 1 mL©gm?&?£ (0. 01X collagenas 
e/dispase (Boehringer Mannheim£L§!D, 100 U/mL benzylpenicillin potassium 
, 100 //g/mL streptomycin sulfate, 20U/mL deoxyribonuclease I, 0.147 //g/ 
mL tosyl-lysine-chloromethylketone^r^^n L/cHBSS) iciS o 

ti7k®tpi:m%mm csrc, 3o&w ^wmR&frz^m&'g&ftnL 

tz 0 (600g, 5 ftm, 4°C) h*'&tz 0 

nbtltz^V y YfrttWU W®. £ h tz 46 . 1 OmL© 25% ^ ifiiTft T )\s 7 

^ ^fc^trHBSStc^U? h£«»»U' St£» (l.OOOg, 15^-Fal, 4°C) fc«fc?)2&SB 

Wmmm (37°C, 30#H) ^9 CiT^ailf S'D (600g, 5# 

IS!. 4 °C) LT^U v b^ntz 0 i^l^ 'llb^^^ h£2mL©ig^?& (15// 
g/mL endothelial cell growth factor, 100 U/mL benzylpenicillin potassium, 
100 //g/mL streptomycin sulfate, 2.50 //g/mL amphotericin B %vfc1JQLtz D 
MEM)(C#ffcLT 1 ft© collagen type l£n - h Lfc35mm0 Jg« -ir - P- (Be 
cton DickinsonftSD Clilto 33°C©j^M^'X^ft^ (5!S C0 2 -95K Air, 13 
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mum pn*mn WRt&m Ltz a t&'j&&imr&fc2®&&L, mtttehv? 

(0.05% Trypsin, 0.53 mM EDTA; Gibco BRL. *±SQ iffl^ttif 13 
mm-C~ft^tZo 2 lEl©|&ft©l&. 10 2 ~10 3 momm^ collagen type 1«:=3- 
hL/c 100mm <0J£S*>*- I'- (Becton Di.ckinson&jK) fcffimttzo 33°CcDj^ 

7-10B^{C=in^-^^L/cit^igOJt^WiS^^D^-<&^^>' U 

? :/£ffi^TJlffl<£>M^ ^ ^n^lIS^S^* 100mm * - U 

— {C JiS L X 33°C © # X igm$s -C 8 ^* L T.a o ^- - © * ft -a tz o ^- '> 
U :/£JBUT*t^iS£©J£iRtta£t'>= 1 oz-^l©SlllS^t)*IL.T 5 

momm (TR-iBRB2, TR-iBRB4 f TR-iBRB6, TR-iBRB8, TR-iBRB9)^-^fc 0 

L/Co ^rES^ti FERM BP-6507 T*So 

C^Jtefll 3 ) 

D-fi:iOT^nf3-;l/j 108—115 H, . ^±*t. 19?5*£3&*t) iC«t*5 
&f*L/c 0 5SO$fflJ3S 0®mi&:20) £9<W*&«-> + - l^-T^fti: X'&m L 
/Co IslJRL^aBB&^'a %SDS-PBS(pH7. 4)X nT^t L/c&> ^ (10, 000 rpm, 10 
■»BB) LT7»^14Ltt v ^7>y (BI0-RAD ttaa^o f^f 

£SDS f> 'J7^ 'J;i/7 5 F^^l^iitMt> ->n-b;H3-^fi|lc<£¥'L 
/Co 3 % A * P7 + >^ L/c— h o-b/l'O-xli: 1 &irC# <fc 

LT$tlSV40-7 — ^TSi^^^iiifr. (CALBIOCHEM£ti£, DP02-C) Sr. 2 
LTHRP ^f&it^^XlgG (AmershamfcfcS?) -^RfBS-tK ^-^TJtlH^S 
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MftMftteKJfc&T •? is * M±%1 BCL^J-^> >yn-r-f ^^i* (RP 

N2106Mi)£ffl^"CtfctH Cfco Sm^rSff 1 £fc'^1~o + - v*T£t®SeSf 

1 ^ 





TR- i BRB2 


TR-iBRB4 


TR-iBRB6 


• TR-1BRB8 


TR-iBRB9 




+ 


+ 


+ 


+ 


+ , 



-Xl^ffll^- 1 ^$t^i LTiaGLUT-l^^Xin:^: (Chemicon*±SIJ, Temecula 
r, CAyXtetri P -l&W&WV-V-irViW ($1 mdr$t#s Oncogene Research Produc 
tsfcbM) 2^$t^<!:LTHRP^aia^^XlgG (AmershamftSSl) Xte 
HRPai&^I^IgG inlftCCappel *±M) GLUT-l^SH £> £ V« p 

-tie wfeM 6tj ^ r js 4t v i/ + a %tas bcl 9 i x * > -r P -f < > Hi * 

(RPN2106Ml)^ffl^T^tiiL^o ^m^^2^{C^-ro S^ + ti. GLUT-IS 



WO 00/20599 PGT/JP99/05423 

1 7 



m 2 £ 





TR-1BRB2 


TR-iBRB4 


TR-iBRB6 


TR-1BRB8 


TR-iBRB9 


GLUT-1 


+ 


+ 


+. 






p-mm&n 


+ 


+ . 


+ 







mmm 5 j 

MMM 2 T^£ftfc*fflflaTR-iBRB2£^ffl U 3-0MG(3-o-methyl-D-glucose) M 

o^'ife^sdjfeL. m&mfwuyfr^-^mttmir^t^m&wz glut- 

1 «^ffi#£W*-*C:££ISKLfco UKmUi&mm?^- McTR-iBRB 

LTffllS^a >7;Ui>.Hii"L;fco 3-OMG ©3lt)ii*-©fi!l3£W^©S®"^fT^-' 
fc 0 .^; ig&£!R3ILTBMcLrt:&. 37°C{C^26^ 232kBq/mL© [ 3 H] 3-OMG £ 
^■tr uptake buffer£0.2mL iDX-/Co £k .^^Kl^Tffl Reuptake buffe 
r te^'Ao-X^r^tttV *K 122 mM NaCl, 3 mM KCl, 1. 4 mM CaCl 2 , 
1.4 mM MgSO* -7H 2 0, 0. 4mM K2HPQ4, 10 mM Hepes, 25 mM NaHCOsO&ft&SX. 
'C02-95X 0 2 T20^rBV<^'; V^'LT NaOH T pH7. 4tCiI$ n*: t> CD UsJT upt 
ake buffer® t~t £) T*&<& 0 lOfcM&ic uptake buf fer(D£?3X t> 4 °C© 

uptake buffer ©-e'ifefrLfco JETF. uptake buf ferp£S*t) 8& < £ ^©Nfiai ■ 

-100£'#tr lmUDPBS ■T-ISteRr*^bL. I' -$".3 Vrt ? -fcffl^ 

T«clt?Stt^a'J^ U 3-OMG OUltJj&^tlOitlSi^lS® L-^o 200^© 
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&}C. 3-0MG <DfRQ&&<D&nm&&?f&&&t$L't:o SBJ!S3-37 , Cfc£J6fcup 
take buffer. (DT'lfcfrLtz®.. 37°C{C^fe/c462kBq/ # k [ 3 H]3-0MG 
uptake buffer (D£0. 2mL jjOX-fco tztz U ^MM*:©3--0MG £0, 0.5, 1,5, 
10, 20, 30, 50mM^fr uptake buf f er(D£l£ffl LT3-0MG ©#iMit/: 0 20 
£I>^i;:uptake buffer 4 °C©10mM#ill$#:3-0MG uptake 

buf fer(D-e&& Ltz 0 I % V 3 4 h >X-100 1 mLOPBS T— 

-ffc'U •> > f 1/ - 3 V * > ^ - ^ffl ^TtltSt L to &^&m 
1 f-^-to #k 3-OMG <DmmizM-i-2>%Lt0&&i&&<b7v v b5£ (V=Vmax X [S] 
/ (Km + [S]);Vmax ttft^iSS^tfe. Km (i^x'J^m [SDtegK^g) 
^ffl^T 3- 0MG cD^^iA^OKm t Vmax ^»iil>riS7D^7 A (Ya 
ma oka K. et al. (1981) J. Pharmacobio-Dyn. , 4, 879-885) l^Tjg#f Ltz a 
CCDl&m, GLUT-l©SK^*a [ 3 H]3-0MG ©IR 9 i*^^^^^* <9 . 
. ^xiJxS|[ (Km)te 5. 6mM. **Mi^M5££fc (Vmax)te45 nmol/min/ 
mg protein-e^o/Co &oT> #f£HJ©Mte N ^^^(c^^n-x^tl 

%:V-%gW£in®&M~C&& cyclosporin A (CyA)OlX *9 &£-$J££fTtV p- 
$igSSPl$£>jTr& & verapami l^TTOSX K> &&ti£&-t.Z> Z t^^Ltz 
o 245tfflBaitSffl7 p l/- h(C$BJ^TR-iBRB2^1X10V^^^/mL^^T : @SL. 33 

4 8 ^P H 1J#S LT*HJja^=2 >-7^^y MMfco CyA ® 

37°C{c^a6^^;H3-x^:^tr uptake buffer (122 mM NaCl, 3 mM KC1, 1.4 
mM CaCh, 1. 4 mM MgSO* -7H 2 0, 0. 4 mM K 2 HP0<, 10 mM Hepes, 25 mM NaHC0 3 , 
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10 mM D-glucose ©^&*5!K C0 2 -95»!0 2 ^20^-r B V^' U >VtX. NaOH T* pH 
7.4 fcME; OTuptake buffer ©<t"TS) TM*#fc#Lfro 2fei-> 37°C(cg. 
fe-fc 0.25X DMSO *#& uptake buffer©* 0. 2mLarJ*.30#|S'7 W ^ ^- 
•> 3 yL/:ti: uptake buffer©*l&* U 37 0 Cici&&?c37kBq/mL©[ 3 H]CyA i 
0. 075/zM ©^MRSRCyA 0. 25JK DMSO *#tr uptake buffer©* 0. 2mLfln;L 
tzo Verapamil &&TX®'&<0 &&-teM°Clz$ L l6tz 100 /zM verapamil, 0. 25$ D 
MS0""*#.tr uptake buffer©* 0. 2mLJn;t30#ia':/ U-f V^a^- a > L^#: 
{C uptake buffer©*^* U 37 0 Cl^&^37kBq/mL# [ 3 H]CyA «t 0.075//M <D 
^SIKCyA, 100/zM verapamils.^* 0. 25X DMSO *#tr uptake buffer©* 0. 2 

uptake buffer ©7? 3 lU^L/cmiclmL ©lN-NaOH *fln.;LT— t&^i^fc U & 

SM"?r*5[ 3 H]CyA ©$fflat / /i§itfecD|X«9ii^i±.{i270 /zL/mg proteinT*. &©lc 
2tU p-fiai©If^*5 100 #M ©Verapamil ^#T"^?[ 3 H]CyA <DM 
m/i&M<Z>m K> &*J£ it 490 ti L/mg £ 9 > #J 1. 8g©WI4'1 0 ii*0*ftl*< 

mmm 7 ) 

^fflgffl 2 e,tLfe«Bll&TR-iBRB2*<at6'W« X > ? * - -**#o 
'C £*. 3t:ft»HM*T?*<5 1. 1* -dioctadecyl-3, 3, 3' , 3' -tetramethyl-indocarb 
ocyanine perchlorateSmT-fe^/HkL D L (Di 1-Ac-LDL, Biomedical Technolo 
gies, Stoughton, MA)©IR>)iA^*MI£-r £ £ tTfflftrLfco £/<-^*«B 
|fiTR-jBRB2.*lX10V^i^/mL^«lT!S«L. 33 0 COj^^^X^8HrtT48B#P B 1 
^SLT^0§a*=i >-7;l/^v HcL/Co Di.i-Ac-LDL©aX?)3&*afJ^«JBlT©^ 
■Pfttt^fc, $fe-T N j^t&*®?| LX^L/c^^^J637°C{3iaJ6^ uptake buff 
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2 0 

er®-VM%&%:&c&LtZo. ftC 37°CiC&fefc 10 /zg/200 /zL ©Di l-Ac-lDL£:^• 
;t; uptake buff er©£. 0. 2 mL 1m zSOftm fiz&Jf Xi&SSfTM V*^-:/ 3 > 
L/Co 4B#Fam(- uptake buf fer(g)£E££ U 4°CO uptake buff er<DTr 3 0Sfc 
jf>L/c 0 fttc. 3% formaldehyde/PBS ^jta^O^FalM^fc&Jf LtSt Lfc & 

'x/7^>^ + - nr>^-© >; F-e&& 1, r-dioctadecyi-3,3, 3', 3 

' -tetramethyl-indocarbocyanine perchlorate^^^$ tl/cT-tr^^MkL D L (D 

mmm 8 ] 

iz\M&ffi& Ltzo n^ntzmo^(DmmM(D^mm^^m^Mm.(D±m^-cm 

<M&m£$PfcU P. B STJ: < VcfrLtzfe, 2 mL©7k?£ LTtPBS ^m.^ I 
~ 2mm 3 (c^tUL^o ifflifl L /cffil&^l mLcDlOX HJ 7 *>>/EDTA (Q. 5K 

Trypsin/5. 3mM EDTA; Gibco BRL tfc£8) MM CTIIItmS (37°C, 205^) 

^^^^ (10% FCS, 100 ti/mL benzylpenici 1 1 in potassium, 100// g/mL strepto 
mycin sulfate £#t;DMEM) ■V&tfrLtZo ft Icy 2 mLOigS&^ffc IT 1 &<D 
35mm0^*-> + -U- (Falcon; Becton DickinsonftSD l-iils 33°C©^^ 
rtX&m%5 (5% C0 2 -95$( Air, ISfilSg) rtTigft (#Jft^S) L/c e 1 
ilFSfc 2 Isl3£glU l&ftta h- U "T^WEDTA & (0: 05X Trypsin/0. 53mM EDTA; G 
ibcoBRL *±$!D ^ffl^TfcJ:^ 1 MUT^t-s fco 3 0©^©^; 10V — 10 3 
m CD mffo £ 10cm 0 ^ft «> + - l> - L T 33°C <D if ft Ti#ft L X 
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3p -_^^ ofco jgjfefc i Mffiiz 2 7 ~10BmJca:j££BJfe#W 

jfflia^ £ LT 5 S©M(TR-CSFB1, TR-CSFB2, TR-CSFB3, TR-CSFB4, TR-CSFB5) 

tr-csfb3 ^B*aamsi6«i*Kii5is^x^x^a^w^mt-$K 

L^i« SK#-^-w'FBRll BP-6508 t?*So 

5*f^ni3-^j 108-115 K, ¥±*±, 199553SfT) te«fc *> tfc*fr Lrtio 

.rt^HS-* 1 mLO'3 %SDS-PBS (pH7. 4) T*°imt Liz&* (10, OOOrpm, 10 # 

H). CT^»®»*»*L^:«.. y7y K7*-m (BI0-RAD #83:/ a -5^ > 

SDS 7f>DT^ U A/7 5 Ky^«»*»"e^*i»- -hD-t;l/n-^IlcglL^ 

:Tffi'SV40^-^TKB!ivtf (DP02-C. CALBIOCHBMitSS) .^v ^^il/ 

THRP SM&K^SXlgG (AmershamifcSS) A£SJ&£-t±\ ^ - ^ 

N2106Ml)£ffl^T&fctS L*:o ' *£*£3S 3 ^Jc^To ^btl/:5S©i 
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2 2 















mm 


TR-CSFBl 


TR-CS.FB2 


TR-CSFB3 


TR-CSFB4 


TR-CSFB5 




+ 


+ 




+ 


+ 



mmm 1 o) 

Na + -K + ATPase£CLUT-l<ft3Sai£q>ijgE " 

#&-ftfc#«Bll&£4Ji*&*U *BJMIf-fi^£n/cNa + -K + ATPaseRtfGLUT-1 

-^#t>tLfc^J^TR-CSFB3^35mm0 7^ fa. (Falcon) © n 5-— > =? ^ h 
^7X©li:^$Lfc, «?ft»[4l$*U M^PBS TMLfA 4mL©@£ 
(351! paraformaldehyde, 2X sucrose £r^id L/cPBS)^r^D^.^ja"^15^F B ^B 
& N PBS Tcfc < ^L/Co 2 mUD^u y + (Block Ace; ^B^M^^M 

) £iq;L 37°CT'l WIU^D *y l&i/t# (trtNa + -K + AT 

Pase£2 ^1f^$vft; UBI *±$!L Xii^GLUT-l^ -tf^irL^; Cheroicon^) S-M 
&Trl B#F H ^j£$-tr/co PBS"? 4 lUSfcTH&V 2 (F1TC5 ^JVtfLV i^^IgG; 

CapelttM) ZMUT* 1 BlfEllSJ&^-feK PBSTr 4 0^ L/c 0 ^^Wfc 
L/c^fflJiS^^y -fe U >£tA?£ OOK glycerol <h^£ 5 <£ r> IC.PBS ^r*DX./c^ Perm 
a Fluor (Lipshaw&iS!) ^0. 1(V/V)JH j^An Lfc4>©) T^AU t— + a7ICT 

*^'-/7^©ii^Aifco tsgm. ^^u-if-x^-^ >m$km (CLSM 

; Zwiss.LSM 410, ZwissftSSD "CfrtSi^tto C©*§^ £ 2 U^f^ r> fcU SB 
fig TR-CSFB3 TNa + -K + ATPaseS:O f GLUT-l©^^^^26> ffe©±&jTO 
T ; telMJ£J@i#J (JfcfflUM) tci?^E-rSNa + -K + ATPase>^m#JM(apical)#J©M^ 
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mmm in 

HWJ 8 -e#t»n/c^liSTR-CSFB3^■24y^:M^Sffl^ , IC .3..X107* *^ 

iV M-L/Co Sfelfs ■ LT^L/c^ 37°Cic^*6ft uptake buffer 

® (122 mM NaCl, 3 mM KCl, 1,4 mM CaClz, 1. 4 mM MgS0 4 *7H 2 0, 0. 4 mM K 2 HP 
0<, 10 mM Hepes, 25 mM NaHCOa <Dmm*5% C0 2 -95X 0 2 ^20^^ U y >f L 
XNaOH-tr pH7. 4ICI1) -?M£r#fc# L/c 0 185KBq/mL © [ 3 H]-L-prol ine £ 3 
fr37 o CK:zg.#>/;:0. 2 mL© uptake buf f erCD^iax-fco fc^'U U 
uptake buffer ®te. ttsi^O L -^0 U >TC 005, 0. 01, 0. 05, 0. 1, 0. 5, 

1, 5, 10, lOTMttizxo^nwk^Ko w&m<Di&v&frKm*'nUfrik, mvk 

£ PBST3lHlgfe^L/^> 1 mLOlX h >X-100 3r^tT 1 mLO PBS^rto^> 

M^1r-Bfe#* LT^^t U«{*5/>*^-->a>*^^- (Bectoannttii 
LS-6500) ^ffl^T^Mtt^SO^ Lt^c X> * y/^.Wa^Bio-Radjai^D C 



ii^ii^cDyp y h5£(V=Vmax X [S]/(Km + .[S]); Vmaxte**il^;£gu Km 

Vmax AMULTI (Yamaoka K. et .al.(1981) J. Phar 

macobio-Dyn., 4, 879-885) *ffll^Tj»«fLfco 3 Hic^o d ©^m. 

L _y n i; y ([ 3 H]-L-proline) <D3K «9 iA^-^iiJS^#^J"^* 9 - *©Kn'.f&«_ 
1.5 mM. Vmax 16122. 4 nmol/min/mg protein X&o^io 3jc26/cKm {t(i> 
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m&&-V<D&&Ztlizm.<Dl.l mM (Coben L.A. et al. (1972) Brain Res., 30, 
67-82) ti&ULtZc COCiH, &&nfcmi&i>*1R&&±&mfa&(Dlgkf&%: 

tmmm 1 2] 

td «k L ^0 fcrtf'LNa* -free ^#TT*5 C ft fc&uptake buffer 

/&*©Na + J&-r^Tcolinetcfli#iL^4>0<£rfflV^o X. ^ T'<-f y©^Jil£gi 
^£ (tf T^<-T >teNa + -K + ATPas"e©ja*JWT**^^- Na + ; ©«&*jE;&<?83fc 
-TS) «^tctt N ImM ^T'W Ltz hi/- If- £r#tr uptake buffer® 

^^fflL/Co ^ft^O^iyjOEie&ftttofco 4 EUcgrTo Na + -f re 

e ^T-cliL-^n V >Ol!!0a*«lflf Stl'fco X. ImM? T'<:* >{C 
«fct)-L-yo U >®Kt).i&**<56%©fil*$tl^:o COl&S^&s- MTR-CSFB3 

[^«S«l 3] 

irLJgmB^ZmALtz h7>XV*-v?7v h (IE) t>*lB£ffifcb L/c 0 
^ 'J->^>frtT'ItH Lf:^^l/:iIffilffit (10 mM Hepes, 100 U 
VmL benzylpenicillin potassium, 100 jig/ml streptomycin sulfate, 0. 5% 
istf&mT V^irHBSS) T? <fc < 3fc*£Lrt:8U 1 ~ 2 mm 3 tc»H2J U ' 
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2 5 

lmLfflf--^<-M^^o>^^^^^if- (WHEATON U 1 mL©.#. 

i$Ltzmmmmftfc*to^ iwor >©* Ka-^iT^ffla*** 

ft^XbTX7'J.-^o f bn/:X7'J-^ (600g, .5#{S. 4 °C) 
L'T^Uy h&ftfco i^H^y h£ 1 mL©Hlt?§#[ .(0.01X collagenase/ 
dispase (Boehringer MannheimfttSD, 100 U/mL benzylpenici 1 1 in potassium, 
100 jag/mi streptomycin sulfate, 20 U/mL deoxyribonuclease I, 0.147 fig/ 
mLtosyl-lysine-chloromethylketone £«&Jn L/cHBSS) KM L. JBt 9 ^rtox. 
/ctK^^^^^S (37°C, 30#RS);£?T^ ^fl^ia*^ ^^M*^ W 
*:.'«&<800g, 5>MH.. 4°C) Lt^^ S&nfc^Uy>^&7 
J^SMB*!**^*^^" 10 «L <D\Wr*^ hT^HBSSi:^^7 h 
"*»»U (l, 000g, .15»IH. 4°C) C«fc»)4aiJfll«H»©^^yh-*#^ 

o ft & nfc^ u v > 1 iLOS^SftKBSI ■ (ST-C. 304MSB) 

*ff'9CiTf^ffllftl«*»«t^o (600g, 5&m, 4°C) LX^U-y h 

ntzSfcfc^ ^^titz^U v r-£ 2mL©3£S?& (15/zg/mL endothelial cell gr 
owth factor, 100 U/mL benzylpenici 11 in potassium, 100 /ig/mL streptomyci 
n sulfate, 2.50 /zg/mL amphotericin B^inL/cDMEM) ic^tk LT 1 tfc©- 
collagen type I £n- h Lfc 35 mm0ig« ■> * - V- (Becton Di ckinson*±SSl 
) ClSLfco 33°C©^M^X^*^ (5X C0.-.95X Air.&fDSSD rttfi&fl C 
*JfW*> 'Lfco ^^1M{C12IH1^L. •«|fttthy^S/>'tt(0.05X Tryps 
in, 0. 53mM BDTA; Gibco BRL*±M) •£E^T*BIS£*MI.U ■ *IB1IS££»*«L*: 
o ittttt* ±* 1 M«T?ffofc. 3 @©«tf;©«. 10 2 ~10 3 fl©«ffllia* col 
lagen type r LfclOO mm^i#S - 1^- (Becton DickinsonitffiD K 

SMic 2 13$* U 7 -lOHtl^ n--^ L^it«t*K©itttWa^3 o 
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i^^ltt5i©iM (TR-BBB1 TR-BBB5 TR-BBB6 TR-BBB11 TR-BBB13) 

mmm hi 

nnm 1 3 -n-n^tiiz 5 a©anai*t-*5V s ^ - ^TMiai©M^^i 

T^a-fici^lif^n h^-yl/j 108—115 K, #^±*±, - 1995*£3Sfr) Jc 
«kt)^L^o smoMMW (»ft*fe:20) *9Omm0^*'> + -^.-7?te?n*T 
^«L/Co mjRL^^fflfla^3% SDS-PBS (pH7.4 ) TW^A: LfcgU (10, 0 

00 rpm, 10#fffl) LX^fmm^m^Ltz^ 7? v K7*-K& (BIO-RAD *± 

SDS^'JT^'JA'T; K? e ;l>*&»»"e ! — h n -b;l/n - Xli:fef L 

fco 3 %X^A^ ;V^Mtyn y^-y^l/*: — h o-fe;l/n-^Mlc i ^*i 
LT&SV4 0 7-^TtrLj^$t# (CALBIOCH EM*±ig, DP02-C) 2&ijt#£ 
LTHRPai&ft-T'i'XIgG $t<^ (Amersham^hiS) ^rSJS^^x ^ — ^TirtBlS 

RPN2106M)£ffl^T&t£}LfCo 5 mcommW±Xiz *5l^T5 - ^ TifcJDSS SH.® 

m 4 ^ 



TR-BBB1 TR-BBB5 TR-BBB6 TR-BBB11 TR-BBB13 
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TMI . ■ •+ + + + +. 



M£>[ql;£ 

1 ^i/vftd: LTirL^XGLUT-lirLte (Chemicontt^, Temecular, CA) Xte 
fitp C$i mdrjft#:. Oncogene Research Productsftgg) 
2 IT HRPtil&irL^XlgG St** (AmershamttSO Xii W?U^irZW 

^IgG Kf* (CappelftM) ^SJS$H±. GLUT-lUSS^ & P 
^f«£5JS^TVi/ + A%t^ECL >^tB'>X^A (RPN2106M 

D^ffl^T&tiJLfto SSO^^^-r^^TGLUT-mSKS.^P-^SSM 

% 5 ^ 







TR-BBB1 


TR-BBB5 


TR-BBB6 


TR-BBB11 


TR-BBB13 


GLUT- 


■l 


-+- 


+ . 




+ 




p-*ii 


16® 


. + 


+ 


+ 


+ 





CHWJ 1 6] 

nmm zx~&*ntzmmm™-MBi, tr 7 bbb5, tr-bbbg, tr-bbbh, tr-bbb 
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i3a<«^fi«j*muT-ifaa!ffi# z t ^^^.mttzmmm 5 <d-x&& <o 3-om 

G (3-o-methyl-D-glucose) 9 iA<£-$J5££fi^\ M&tk&fiUy Jl>zi - 
tl^-^Ci-riSSgL^o GLUT-l©g@-e£>M 3 HJ3-0MG ©St^^ttSffft^ 
to"*?*tK *©#J38fl**?i£*i8J&£r7. 07-10.2 # 1/min/mg proteinic /r 0 

• " Sfl 6 ^ 



jjffl fig EX0;£^#Ji§^ Ol/min/mg protein) 



TR-BBB1 


8. 12 




0.62 


TR-BBB5 


10. 1 




1.32 


TR-BBB6 


7.07 


± 


0.92 


TR-BBB11 


10. 2 




0.62 


TR-BBB13 


8.96 


± 


0. 50 



mmm 1 7) 

H«*J 1 3^£ft^aJ^*TR-BBB13£^ 
Sfo.C t *x.St3tftlSlflc"C*'S 1, 1' -dioctadecyl-3, 3, 3* , 3' -tetramethyl-indo 
carbocyanihe perchlorate^l&T^^Wb LDL (Dil-Ac-LDL, Biomedical Techn 
ologies, Stoughton, MA) (DWO C tT'Mtfr Ltz Q ■ 7 \zfjs 

LtzJjmzmCTftte^fzo #><-^X{caJ&f*TR-BBB13£ 1 xiOVtf^A'/. 

Mclfco Dil-Ac-LDL©iR«9iA^$i]^ii, Sfc?\ ^ife^rSRSI LXfa^Ltztkiz.^ 
tb31°C izUtbtz uptake buffer© (122 mM NaCl, 3 mM KC1, 1.4mM CaCl 2 , 1.4 
mM MgS0< ^HzO, 0. 4 mM K 2 HP0 4 , 10 mM Hepes, 25 mM NaHC0 3 , 10 mM D-glucos 
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e . ©i§ift£5XC0,-95Jf02 X'20ftTH'<-? l> LT\ NaOHT pH7.4tcTO) 
^Sfci^Lfco 37°C{c^a6/c 10 /zg/200 /zL ©Di l-Ac-LDL£#t; uptake 

buffer©* o.2miim^o^mmmtfx^^x^y^^^-^syLizo 4^m 

uptake buffer©^* U 4 °C© uptake buf f er©X 3 0^#L^o 
3% formaldehyde/PBS *jtax.20^-^m^{-^ LT@/£ Ltz *> ®&2kM& U-if 

t _ u ^^_© ij K"£*S1. l'-dioctadecyl-3, 3, 3' , 3* -tetramefhyl-ind 
ocarbocyanine perchlorate T?tR«l*nfcT-bf-/Wk LDL(Di 1-Ac-LDL)^^ 

^ ^ y 7 $ _ -if O? 7 ^ ^',;^h7>X^f^- -fer^^r ISSt^ Z>Z t 

-GTP- h 93- " C5fP3t*6IB6*tSfi) £«3 U ^-ft^ft©* * Hcieffc^n/c 
V > T y -fe ^ 4- h n ; B 1 0-RAD&SO I- £ 9 SflS t 0 

5 y VllK^ijHDJflie 'J *^@$KBrain Capillaries) £*fflIUC> Ztl^tl 8.7-25 
. 8%S.t>' 5. 4-22. 6% £^ U M^fflJfaWrt$M#P^©^^^^*^o 

% i m. 

Sffl fl^ 1 "~ : ~ _ 

AU/mg protein OtfJBUfcX) -AtU/mg protein (**J8UfcX) 



TR-BBB1 23.7 ± 7. 17 (25. 850 3.62 ± 0.47 (12.4%) 
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TD DDDC 

IK-DDDO 


11 Q 




9 Q9 






-1- fi 7fi 


( 7 0?O 


TR-BBB6 


22. 3 


± 


8.78 


(24. 330 


1.58 


± 0.52 


( 5. W 


TR-BBB11 


8. 05 


± 


2. 37 


(8. 750 . 


6. 60 


± 0.93 


(22. 6%) 


TR-BBB13 


13.7 


± 


3.92 


(14. 9HD 


5. 60 


± 1.08 


(19. IX) 


mm. 


91.8 


± 


30.8 


•(100%) -' 


29. 2 


± 11.8 


"(100%) 



(Brain Capillaries) 



ifcJOlU GLUT-l^ffl^ R^p- »SSR*^"^S«S:3BHIia*<ISIife$n5o £ 
fnllSae : f :j &56SU-Na + --K + ATPase&^GLUT-l«l^a#:*<jBB||l!!lJwJS^E Lx # 
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M^Ltzt #(cMJ^(apical)WcNa + -K + ATPasej&<^£^S$:fljSBll&A<&&. 
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